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7KHPRVW SURQRXQFHG HIIHFW RI VXEDFXWH 13




























KLJK YV ORZGRVH GLIIHUHQFHVZHUH QRW VLJQLILFDQW
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FRUWLFDO H[FLWDWRU\ WUDQVPLVVLRQ DQG WR DQ LQFUHDVH
LQ FRUWLFDO HYRNHGSRWHQWLDOV E\ FDXVLQJ LPEDODQFH
EHWZHHQH[FLWDWLRQDQGLQKLELWLRQ7KLVHIIHFWKRZHYHU













6XSSRUWHG E\ WKH +XQJDULDQ (77 JUDQW 1R

5()(5(1&(6









FRUUHODWHV RI VWULDWDO JOLDO ILEULOODU\ DFLGLF SURWHLQ
LQ WKH QLWURSURSLRQLF DFLG UDWPRGHO GLVWXUEHG
ZDONLQJSDWWHUQDQGVSDWLDORULHQWDWLRQ1HXURVFLHQFH

 0F&UDFNHQ ('HZDU'+XQWHU $-:KLWHPDWWHU
GDPDJH IRO ORZLQJ V\VWHPLF LQMHFW LRQ RI WKH
PLWRFKRQGULDO LQKLELWRU QLWURSURSLRQLF DFLG LQ UDW
%UDLQ5HV
 %URXLOOHW(&RQGH)%HDO0)+DQWUD\H35HSOLFDWLQJ





















&RQWURO      
13ORZGRVH      
13KLJKGRVH      
$&87(
&RQWURO      
















&RQWURO       














WR LQLWLDWH VWULDWDOGHJHQHUDWLRQ LQ UDW-1HXURFKHP

 3XELOO ' 9HUGDJXHU ( &DQXGDV $0 6XUHGD );
(VFXEHGR ( &DPDUDVD - 3DOODV 0 &DPLQV $
2USKHQDGULQHSUHYHQWVQLWURSURSLRQLFDFLGLQGXFHG




%71HXURFKHPLFDO DQG KLVWRORJLF FKDUDFWHULVDWLRQ







 3D[LQRV*:DWVRQ& 7KH UDW EUDLQ LQ VWHUHRWD[LF
FRRUGLQDWHV1HZ<RUN$FDGHPLF3UHVV
 0L\RVKL 7*RWR / 6HULDO LQ YLYR GHWHUPLQDWLRQV RI
QHUYH FRQGXFWLRQ YHORFLW\ LQ UDW WDLOV 3K\VLRORJLFDO
DQG SDWKRORJLFDO FKDQJHV (OHFWURHQFHSKDORJU&OLQ
1HXURSK\VLRO
 $QGD ( 'XUD * /ĘULQF]\ , (IIHFWV RI FDUERQ









DQDO\VLV RI FRJQLWLYH VORZLQJ LQ VXEMHFWV ZLWK
PLWRFKRQGULDO HQFHSKDORP\RSDWK\ - 1HXURO 6FL

 6PLWK 6-+DUGLQJ $( ((* DQG HYRNHG SRWHQWLDO
ILQGLQJV LQPLWRFKRQGULDO P\RSDWKLHV - 1HXURO

 )LQVWHUHU - 9LVXDOO\ HYRNHGSRWHQWLDOV LQ UHVSLUDWRU\
FKDLQGLVRUGHUV$FWD1HXURO6FDQG
 6FDLROL 9 $QWR]]L & 9LOODQL ) 5LPOGL0 =HYLDQL0
3DQ]LFD) $YDQ]LQL*8WLOLW\ RIPXOWLPRGDO HYRNHG











'-(/29$1-( 1,7523523,216.(.,6(/,1(1$ ä7$.25(23ý$ 72.6,ÿ1267 ,
)81.&,-6.$1(85272.6,ÿ1267
7RNVLQ QLWURSURSLRQVND NLVHOLQD 13 X]URNXMH ELRNHPLMVNH LPRUIRORåNH SURPMHQH XPR]JX 8
LVWUDçLYDQMXVXPODGLPXåNL:LVWDUåWDNRULLQWUDSHULWRQHDOQRSULPDOL13SHWGDQDX]DVWRSFH'MHORYDQMH
WRNVLQDSURPDWUDQR MHĀHWLUL WMHGQDNDVQLMH VXEDNXWQDSULPMHQD$NXWQLVXXĀLQFLSURPDWUDQLVDWD







ELOD MHPDQMD0DVD SUVQH çOLMH]GH ELOD MH ]QDĀDMQR QLçD X åWDNRUD NRML VX SULPLOL 13 3RWUHEQD VX
GDOMQMD LVWUDçLYDQMDNRMDELUD]MDVQLODSRYH]DQRVW L]PHāXELRNHPLMVNRJDGMHORYDQMD13DL]DPLMHþHQLK
QHXURWRNVLĀQLKIXQNFLMVNLKSURPMHQD
./-8ÿ1(5,-(ÿ, VSRQWDQDDNWLYQRVW NRUWHNVD HYRFLUDQL RGJRYRU NRUWHNVD SRWHQFLMDO çLYĀDQRJ
GMHORYDQMD
5(48(676)255(35,176
$QGUHD6]DEy3K'
'HSDUWPHQWRI3XEOLF+HDOWK8QLYHUVLW\RI6]HJHG
+6]HJHG'yPWpU+XQJDU\
(PDLOV]DERD#SXKHV]RWHXV]HJHGKX
6]DEy$HWDO1(85272;,&,7<2)1,7523523,21,&$&,'
$UK+LJ5DGD7RNVLNRO
